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guaranteed reliability confidently obtained when a steel a little "harder"
in chemical composition is used after being suitably drawn following a
homogeneity quenching. This is due mainly to the fact that drawing^
when suitably done, is the only means for efficiently eliminating internal
stresses caused by quenching, especially if energetic, as must be a homo-
geneity quenching for very mild steels with high critical ranges. These
stresses may reach dangerous amounts especially in pieces of large di-
mensions and of intricate, unsymmetrical forms, at times even causing
spontaneous fracture.

An insufficient or neglected drawing may often cause other troubles
which, though less dangerous than breakage, represent a heavy loss. For
this reason, false ideas of economy may result in net waste. As an ex-
ample may be mentioned pieces of complicated forms, such as a 6-cylinder
crank shaft, which must be machined with great precision. If these
pieces are subjected to an insufficient annealing after the preliminary
quenching they sometimes retain internal stresses capable of warping
them so badly during the finishing that they are rendered useless. Such
machine work cuts away layers of metal which formerly partially bal-
anced those tensions.

92. An overlap in the preliminary and final heat treatments may for
instance, occur when a steel is used for a certain purpose requiring much
less than its full possibilities. Thus, in working a steel belonging to a
type harder than would be required, one could replace the true prelimi-
nary quenching by an intermediate treatment lying somewhere between a
quenching and a simple annealing.

The nature of such so-called "incomplete quenching" has been ex-
plained before at sufficient length when discussing special steels of low
transformation-point. Therefore, it is superfluous to return to that argu-
ment. Considering the process from' the special point of view which
we are now particularly concerned with, namely, that of the final physical
properties of the steel, it must be added that other things being equal the
greater difference between the results obtainable by an energetic pre-
liminary quenching followed by drawing and the results obtainable by an
"incomplete quenching" (more or less similar to a reheating) consists
in the fact that in the second case the metal shows an elastic limit very
much lower than in the first, yet without an equal difference be-
tween the values for tensile strength. In other words, the double treat-
ment produces a much higher value of the so-called "elastic ratio" of the
metal (elastic limit divided by the ultimate strength, a ratio almost al-
ways greater than one-half).

When the uses to which the steel will be put do not require a high
elastic limit, or when it is possible to use a harder steel than necessary
without fear of dangerous consequences from a lower toughness, it may